ABSTRACT
INTRODUCTION
It is recognished that the properties of the metal complexes of phasphorus doner ligands 1, 3 are markedly affected by the electronic and steric effects of the substituents on Phasphorus. However, investigations on the electronic and steric effects in metal complexes of arsenic donar ligands have been lacking. Recently reactions of [Ru (η 5 -C 5 H 5 ) (PPh 3 ) 2 Cl] with source aromatic thioamides (R 1 CSNHCOR 2 ) have been reported 4 . We report here the synthesis and characterisation of the products of [Ru(η 
EXPERIMENTAL
All the chemicals used were either of AR or chemically pure grade 2 -Thioxoperhydro-1, 3-thiazine-4 ones, (TPH) was prepared by the literature method given elswhere 5 [Ru(h 5 -C 5 H 5 ) (PPh 3 ) 2 X] (X=Cl, Br, I), 6 [Ru(η [ C where by the colour of solution changes from red to brown. It was centrifuged and centrifugate was reduced to 20 ml at low pressure and kept in refrigerator for 2 hrs where by a crystaline reddish brown compound was formed. It was centrifuged and washed with methanol, ether and dried in vacuo. C whereby the colour of reaction mixture changes from dark brown to yellowish brown. It was centrifuged and the centrifugate was reduced to 10 ml at low pressure. On adding 50 ml petroleum ether (60-80 0 ) a yellowish brown precipitate of complex was formed. It was centrifuged and washed with MeOH, ether and dried in vacuo. 
Analyses
A weighed amount of complex was taken in a pyrex beaker. It was decomposed by digesting it with aquaregia for some time until the residue gave the transparent solution. The solution was used for the estimation of sulphur. Halogens were estimated by standard procedures given elsewhere 12 as Agx(X=Cl, Br, I). P, As, and Sb were estimated first by decomposing samples with Na 2 O 2 , Sugar and NaNO 3 in a Parr Bomb, extracted the melt with water and heated it to remove SO 3 fumes. It was dilluted with water and filtered. The feltrate was used to estimate P, As and Sb, by the standard procedures. Rhodium was estimated by the standard procedure 13 C, H, N analyses were performed by the Microanalytical section of B.H.U., Varanasi, Magnetic susceptibilities of the complexes were determined with the help of Gouy balance at room temperature. IR spectra of the complexes were scanned on Perkin-Elmer spectrophotometer model 580. Melting points of the complexes were observed on Fisher-John melting points apparatus and reported without further correction. Conductivity of the complexes were checked by Elco Model apparatus.
RESULTS AND DISCUSSION
Analytical data are consistant with stoichiometry proposed for the complexes (Table-1 ). The compounds are non-conductors in dichloromethane, generally air stable and soluble in most of the organic solvents and are diamagnetic. In order to propose a probable structures of the complexes according to proposed formulations, the spectral (ir and uvvisible) studies have been carried out on this complexes whose results are discussed under the following heads. The donor ability of this class of ligand can perhaps be best understood in terms of resonance structure given below. 11 do not shift systematically after complexation, have they could not be used for deciding a bonding site. Based on above criterian a bonding mode has been arrived at ( Table 2 ). In all the complexes is ν (C=O) of the ligand goes to lower wave numbers after complexation, hence coordination through oxygen is likely to occur. Coordination through ring nitrogen or sulphur is unlikely as they are weakly basic. The p bonding through C=S, C=O and C=N is almost ruled out on the analogy with the bonding of similar type of lignads. The X-ray crystal diffraction of [Cu(PPh 3 ) 2 -(LH)Cl] shows that coordination occurs through thione sulphur [16] [17] [18] .
A new strong band at around 2350 cm -1 appears which is assigned to ν (O-H). This shows that the coordinated ligand is in thiol form. This is further confirm by the disappearance of ν (NH), ν(C=S) and thioamide band IV. The smaller value of ν (S-H) in the complexes may be due to strong intermolecular hydrogen bonding. In addition a new band at 600 cm -1 appears in all the complexes and is assigned to ν (C-S). Similar ligands are reported to be predominantly in thioketoforms is solid or solutions. Howerver, enethiolization of thioamides may markedly be enhanced in Presence of metal ions.
All the characteristic bands of PPh 3 , 22 (X=Br, I).
[Rh(CO) 2 Cl 2 (TPH)]
The band due to ν (C=O) shifts to higher wave numbers on complexation, excluding the possibility of carbonyl oxygen as donar. The ν(C=S) band and the thioamide band IV (mainly due to n (C=S)) shift to lower wave numbers with reduced intersity. This suppor t the bonding through thiocarbonyl sulphur. The thioamide band I (δ(NH) + ν (CN)) in complexes shift to lower wave numbers indicating metal nitrogen bond formation. Thioamide band II (ν (C=N) + δ (NH) + δ (CH)) and thioamide band III (ν (C = S) + ν (C -N)), as expected also shift to lower wave numbers. The ligand is probably nitrogen and sulphur donor is these complexes. An intense band at 2040 cm -1 is assigned to ν (C°O). This also indicates the presence of two carbonyl ligand in the trans position.
25
[Rh(CO) 2 X (TPH)] (i)
Ligand band at 3160 cm -1 ν (NH) did not change its position (±5cm -1 ) in the spectra of complexes. This could probably be explained on the assumption that during the formation of complexes, the NH group of the ligand is not participating in the bond formation. The bands due to ~ (NH) at 645 and 680 cm -1 of the ligand were observed in the spectra of complexes without any shift (±5cm -1 ).
The band due to ν (CO) 26 of the ligand at 1710 cm -1 shift to higher wave number by 20 The band at 1500 cm -1 in the ligand is assigned to thioamide band I (ν (C=N) + δ (C -H). In most of the complexes this band shift to higher wave numbers ( Table 2) .
The ligand band at 1345 cm -1 assigned to thioamide band II (ν (C=S) + ν (C -N) + δ (C -N), shifts to lower frequencies (10-12 cm -1 ) in the spectra of complexes.
The thioamide band III (mainly due to (ν (C=S) and ν (C -N)) at 1000 cm -1 undergoes downward shift (10 cm All the complexes are diamagnetic in solid state. This points towards an octehedral strong field environment of ligands around metal Ru(II) ions (d 6 system) and square planer geometry around Rh(I) ions (d 8 system) causing a low spin configuration. Table 3 lists the λ max of the electronic spectra of the ligand and complexes obtained at room temperature is dichloromethane along with their assignments.
In visible region a rather broad band of medium intensity centering around 450 nm was exhibited by all the complexes. As it is generally believed that d-d or MLCT transition in Ru(II) octahedral complexes occur under a broad envelop at around 450 nm -. The Presence of a similar band in present complexes suggested an octahedral geometry of ligand around Ru(II) ion. The 450 band seems to be ligand dependent, it may be assigned to MLCT. 28, 29 The probability of this band being due purely to d-d transition is rather low, because of the availability of low lying empty π* orbitals of the ligand. The strong bands in all the complexes at 340-330 nm may be assigned to intraligand bands. 30 The conductivity at room temperature ranges from 8.3 mhos to 56.8 mhos for all the complexes (Table 1) indicating their non ionic nature 31 in dichloromethane since no trend of conductivity with composition is evident it is probable that measured conductivites are strongly influenced by impurities. A distorted octahedral geometry is suggested for all the complexes.
(X = Cl, Br, I) (M = As, Sb)
In UV-visible spectrum of Rh(I) (ground state 1 A 2 g) complex should exhibit three spin allowed and three spin forbidden bands. 32 Besides these the spectrum should show three spin forbidden singlet triplet transitions from The condictivity of these complexes in dichloromethane at room temper was found to be 26.8 mohos for [Rh(CO) 2 Cl(TPH)] and 18.4 mohos for [Rh(CO) 2 Br(TPH)] indicating their non ionic nature in dichloromethane. Thus, on the basis of analytical, conductivity and magnetic spectral (ir and uv-visible) studies, a square planar geometry is suggested for these complexes.
